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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . M This communication is responsive to draft response of 07 October 2004 and interview of 1 7 November 2004 . 

2. M The allowed claim(s) is/are 1-47.52 and 56-58 . 

3. H The drawings filed on 15 April 2002 are accepted by the Examiner. 

4. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 
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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1 .3 12. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview with 
Kenneth E. Jenkins, Ph.D., Registration Number 5 1,846, on 17 November 2004. 

The application has been amended as follows: 

1 . (Currently Amended) A method for sequencing a terminal portion of an 
oligomer, comprising: 

(a) contacting said oligomer with a mass defect labeling moiety to covalently 
attach the mass defect labeling moiety to a terminus of the oligomer and form a labeled 
oligomer, said mass defect labeling moiety comprising at least one element having an atomic 
number from 17 to 77 , with the proviso that said clement is other than sulfur or phosphorus ; 

(b) fragmenting said labeled oligomer using an enzymatic, chemolytic or mass 
spectrometric fragmentation method to produce labeled oligomer fragments; 

(c) identifying a mass spectrum data corresponding to said labeled oligomer 

fragments; and 

(d) determining the sequence of at least two terminal residues of said labeled 
oligomer, wherein said sequence determination step comprises discriminating between the mass 
of the labeled oligomer fragment and an unlabeled oligomer fragment based on the nuclear 
binding energy of the mass defect labeling moiety is base d at l ea st i n pa rt on th e mass defect of 
said labeling moiety, wherein said mass defect i3 lc3S than 1 amu, 

wherein said oligomer is selected from the group consisting of a protein, 
polysaccharide, nucleic acid, and lipid . 
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lipid. 



(Currently Amended) The method of claim 1, wherein said oligomer is 
; a protein , an oligonucleotide, an oligosaccharide and a 

10. (Currently Amended) The method of claim £ 1, wherein said oligomer is 
a polysaccharide . 

13. (Currently Amended) The method of claim 1, wherein several oligomers, 
each labeled with a different number of mass defect elements labeling moieties are mixed prior 
to said fragmenting or analyzing step. 

14. (Currently Amended) A method for sequencing a portion of an oligomer 
in an oligomer mixture, said method comprising: 

(a) contacting said oligomer mixture with a terminus mass defect labeling 
moiety to covalently attach the terminus mass defect labeling moiety to a terminus of said 
oligomer and form a labeled oligomer mixture, said t erm in us mass defect labeling moiety 
comprising at least one element having an atomic number from 17 to 77 , with the proviso that 
said clement is other than sulfu r or phospho r us ; 

(b) separating individual labeled oligomers in said labeled oligomer mixture; 

and 

(c) identifying a mass spectrum data corresponding to said individual labeled 

oligomer; and 

(d) analyzing said mass spectrum data to determine the sequence of at least 
two terminus residues of said oligomer, wherein said analysis step comprises discriminating 
between the mass of the labeled oligomer and an unlabeled oligomer based on the nuclear 
binding energy of the mass defect labeling moiety is based at least in part on the mass defect of 

wherein said oligomer is selected from the group consisting of a protein, 
polysaccharide, nucleic acid, and lipid . 
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23. (Currently Amended) A method for structure and function analysis of an 
oligomer having a plurality of residues, said method comprising: 

(a) contacting said oligomer with a mass defect labeling reagent to 
differentially label exposed residues and unexposed residues and produce a differentially labeled 
oligomer comprising a mass defect labeling moiety, wherein said mass defect labeling reagent 
comprises at least one element having an atomic number of from 17 to 77 that is other than sulfur 
or phosphorus; 

(b) identifying a mass spectrum data corresponding to said differentially 
labeled oligomer; and 

(c) analyzing said mass spectrum data to determine sequences of said 
oligomer that are exposed in the three-dimensional structure and sequences of said oligomer that 
are unexposed in the three-dimensional structure, wherein said analysis step comprises 
discriminating between the mass of the differentially labeled oligomer and an unlabeled oligomer 
based on the nuclear binding energy of the mass defect labeling moiety is ba se d a t least in part 
on the mass defect of said labeling moiety, wherein said mass defect is less than 1 amu, 

wherein said oligomer is selected from the group consisting of a protein, 
polysaccharide, nucleic acid, and lipid . 

24. (Presently Amended) A method in accordance with claim 23, wherein said 
oligomer is a protein , a nucleic acid , or an o ligosaccharide . 

26. (Original) A method in accordance with claim 36 23, wherein said mass 
defect labeling reagent is bromine and said oligomer is a protein. 

32. (Currently Amended) A method for sequencing the terminal portion of an 
oligomer, comprising: 

(a) contacting a first sample of said oligomer with a labeling moiety to 
covalently attach a label to the terminus of the oligomer and form a labeled oligomer, said 
labeling moiety having one element with an atomic number from 17 to 77, with th e proviso that 
said clement is other than sulfur or phosphorus ; 
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(b) contacting a second sample of said oligomer with a labeling moiety to 
covalently attach a label to a terminus of the oligomer and form a labeled oligomer, said labeling 
moiety having two elements with an atomic number from 17 to 77, with the proviso that said 
elements arc other than sulfur or phosphorus ; 

(c) optionally, repeating step (b) from one to three times with additional 
samples, wherein the labeling moieties have three, four or five elements, respectively, with an 

(d) mixing the labeled oligomers from steps (a) through (c); 

(e) fragmenting said labeled oligomers using an enzymatic, chemolytic or 
mass spectrometric fragmentation method to produce labeled oligomer fragments; 

(f) identifying a mass spectrum data corresponding to said labeled oligomer 

fragments; and 

(g) determining the sequence of at least two terminal residues of said labeled 
oligomer fragments, wherein said sequence determination step comprises discriminating bet ween 
the mass of the labeled oligomer fragment and an unlabeled oligomer fragment based on the 
nuclear binding energy of the labeling moiety is based at least in part on the mass defect of said 
labeling moiety, wherein said mass defect is lcs3 than 1 amu A 

wherein said oligomer is selected from the group consis ting of a protein, 
polysaccharide, nucleic acid, and lipid . 

36. (Currently Amended) The method of claim 32, wherein each of said 
elements is selected from the group consisting of bromine, iodine, europium and yttrium and said 
oligomer is an oligonucleotide a nucleic acid . 

37. (Currently Amended) The method of claim 32, wherein each of said 
elements is selected from the group consisting of bromine, iodine, europium and yttrium and said 
oligomer is an oligosaccharide a polysaccharide . 

38. (Currently Amended) A method for sequencing a portion of an oligomer, 

comprising: 
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(a) fragmenting aliquots of said oligomer using one or more specific 
enzymatic or chemolytic fragmentation methods to produce oligomer fragments, wherein a 
different fragmentation method is applied to each aliquot; 

(b) contacting a first aliquot of oligomer fragments with a first labeling 
moiety to covalently attach said first labeling moiety to a terminus of the oligomer fragments and 
form labeled oligomer fragments, said first labeling moiety having one element with an atomic 
number from 17 to 77 , with the proviso tha t sa id clement is other t han su lfu r or phosphorus ; 

(c) optionally contacting the other aliquots of oligomer fragments with other 
distinct labeling moieties to covalently attach said distinct labeling moieties to the termini of the 
oligomer fragments and form labeled oligomer fragments, said distinct labeling moiety having 
two or more elements with an atomic number from 17 to 77 , with the proviso that said elements 
arc other than sulfur or phosphorus ; 

(d) optionally mixing the aliquots of labeled oligomer fragments; 

(e) identifying a mass spectrum data corresponding to said labeled oligomer 

fragments; and 

(f) determining the sequence of at least two residues of said labeled oligomer, 
wherein said sequence determining step comprises discriminating between the mass of the 
labeled oligomer fragments and an unlabeled oligomer fragment based on the nuclear binding 
energy of the labeling moiety is based at lca3t in part on the mass defect of said labeling moiety, 
w h e r ei n said mass defect is less than 1 amu, 

wherein said oligomer is selected from the group consisting of a protein, 
polysaccharide, nucleic acid, and lipid . 

42. (Currently Amended) A method in accordance with claim 38, wherein said 
oligomer is an oligosaccharide a polysaccharide . 

45. (Currently Amended) A method for comparing the relative abundances of 
analytes from two or more samples, comprising: 

(a) contacting the analytes of the first sample with a labeling moiety to 
covalently attach a label to the analytes and form labeled analytes, said labeling moiety having 
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one element with an atomic number from 17 to 77 r 

(b) contacting the analytes of subsequent samples with labeling moieties to 
covalently attach labels to the analytes in each sample, wherein the labeling moieties used for 
each subsequent sample contain an additional element with an atomic number from 17 to 77= 

(c) mixing the aliquots of labeled analytes; 

(d) identifying mass spectrum data corresponding to said labeled analytes; and 

(e) analyzing said mass spectrum data to determine the relative abundances of 
one or more of the analytes between the samples, wherein said analysis step comprises 
discriminating between the mass of the labeled analytes and an unlabeled analyte based on the 
nuclear binding energy of the labeling moiety is baQcd at least in part on tho mass defect of said 
labeling moiety, wherein said mass defect is less than 1 amu 

wherein said analyte is selected from the group consisting of a protein, 
polysaccharide, nucleic acid, and lipid . 
Cancel claims 48-51. 

Cancel claims 53-55. 

56. (Currently Amended) The method of claim 52, wherein said stable isotope 
is [selected from the group consisting of 2 H, 13 C, 15 N and] 81 Br. 



3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bradley L. Sisson whose telephone number is (571) 272-0751. 
The examiner can normally be reached on 6:30 a.m. to 5 p.m., Monday through Thursday. 

4. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, W. Gary Jones can be reached on (571) 272-0745. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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5. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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